The glycoproteins of cells infected with herpes simplex virus I or 2 (HSV-I or HSV-2) were solubilized with non-ionic detergent NP-40 and electrophoresed in acrylamide gels. At least 12 bands containing virus glycoproteins were formed. The HSV-I glycoproteins correspond in electrophoretic mobility to structural proteins in the HSV virions and to the virus proteins in plasma membranes of infected cells. All virus glycoproteins were bound to immunoadsorbent columns made by cross-linking either homologous or heterologous antibody. Immunoadsorbent columns readily discriminated between host and virus glycoproteins. The differentiation between HSV-I and HSV-2 glycoproteins varied; the degree of specificity of the immunoadsorbent gels was related to the specificity exhibited by the antisera in neutralization tests. All immunoadsorbent antibody gels tested bound homologous glycoproteins in proportions similar to those in the input extract. Immunoadsorbent antibody gels of high specificity bound disproportionate amounts of only a few heterologous glycoproteins. Immunoadsorbent antibody gels of low specificity reacted with heterologous glycoprotein preparations as if they were a homologous preparation.
INTRODUCTION
This paper deals with the immunological specificities of the glycoproteins specified in infected cells by herpes simplex virus (HSV) subtypes I and 2. The circumstances which led to this study may be summarized as follows:
(i) Reports from several laboratories have firmly established that naturally occurring strains may be subdivided into two groups designated HSV-I and HSV-2 differing with respect to several biological properties (Ejercito, Kieff & Roizman, 1968; Plummer et aL 1968, 197o; Nahmias et aL 1968; Figueroa & Rawls, 1969; Schwartz & Roizman, I969) , the electrophoretic mobility of some of the proteins they specify (Keller, Spear & Roizman, 197o) and with respect to the base composition of their DNAs (Goodheart, Plummet & Warner, I968; Kieff, Bachenheimer & Roizman, 197I) . However, two lines of evidence show that the viruses are closely related. First, DNA-DNA hybridization tests indicate that at least 47% of the DNAs of HSV-I and HSV-2 are homologous with only minimal mismatching of base pairs (Kieff et al. 1972) . This degree of homology contrasts vividly with the apparent lack of homology between the DNAs of HSV and the herpesvirus associated with Marek's disease (Bachenheimer et al. 1972) and that associated with lymphoblastoid cells Ultimately, of the r 4 sera tested, we selected for these studies four anti-HSV sera prepared at the University of Ferrara in addition to the normal serum and the rabbit anti-poliovirus serum. The selection of the anti-HSV sera was based on their activity in neutralization tests against HSV-I and HSV-z. We chose two sera showing high titres against HSV-1 and HSV-2 respectively and two sera with low activities against these viruses.
Neutralization tests. The neutralization tests were done by a modification of the plaque reduction method described previously (Roizman & Roane, 1963; Ejercito et al. I968; Terni & Roizrnan, I97o) . Briefly, dilutions of each serum in PBS were mixed with approximately 5oo p.f.u, of either HSV-I or HSV-2 and incubated for I h at 37 °C. The mixture was then plated on HEp-2 cells grown in monolayers. After 48 h of incubation, the cells were fixed with methanol, stained with Giemsa stain, and air-dried. The plaques were then counted as previously described (Roizman & Roane, I96t) .
Insolubilization of serum proteins with glutaraldehyde and preparation of immunoadsorbent gels (ab gels) . The immunoadsorbent gels were prepared from whole rabbit sera according to the procedure described by Avrameas & Ternynck 0969) . Briefly, Io ml of the rabbit serum were dialysed overnight at 4 °C against cold saline. The pH was then brought to 5"o with I ml 2 M-Na acetate buffer, pH 5; and 3 ml of 2"5 % glutaraldehyde solution freshly diluted in water from a stock solution were added dropwise to the gently stirred solution. The immunoadsorbent gel formed within so to 3o rain; it was stored for 3 h at room temperature, then dispersed into fine particles by passing it through an ~8-gauge needle. The immunoadsorbent gel was washed with o. I M-phosphate buffer, pH 7"4, until the extinction of the wash fluid at 280 nm was equivalent to that of the buffer solution, then stored at 4 °C in PBS containing o.oi % merthiolate.
Infection of cells and their labelling with radioactive glucosamine. Cells grown in monolayer
cultures (5 x io 7 cells/culture) were infected at a multiplicity of 5 to IO p.f.u./cell and then overlaid with a medium (30 ml/culture) consisting of mixture 199 supplemented with 1% calf serum inactivated at 56 °C for 30 rain. The radioactive label (o'I #Ci [14C]-glucosamine or I-O #Ci [3H]-glucosamine per ml of medium) was added 4 h after exposure of the cells to the virus.
Preparation of the NP-4o extract. Approximately 18 to 24 h after infection the cells were scraped off the glass and suspended (2 x lO 7 cells/ml) in PBS containing 5 % NP-4o and incubated at 37 °C for Io rain. The nuclei were sedimented by centrifuging at 3ooog for 5 min. The cytoplasmic extract was then centrifuged for I h at I35ooog and 20 °C in a Beckman 50 rotor. The supernatant fluid was used as input material for immunoadsorption studies. The purpose of the centrifugation was to remove particulate matter but especially naked nucleocapsids since Spear & Roizman (1972) and Abodeely et al. (1971) have shown that NP-4o in concentrations from 0"5 to 5 % does not reproducibly solubilize virus glycoproteins, although it is quite effective in solubilizing virus membrane glycoproteins (Spear & Roizman, 197o) .
Adsorption of NP-4o lysates to the immunoadsorbent gel. Equal vol. of proteins in PBS-5 % NP-4o and of immunoadsorbent gel were stirred in a small beaker at room temperature for 20 h. The mixture was then poured into a column (5 cm × 0"5 cm). The immunoadsorbent gel was washed with PBS containing 2"5 % NP-4o at a slow flow rate, and the fractions collected were assayed for radioactivity. When no more radioactivity could be detected in the wash, the immunoadsorbent gel was further processed to elute the antigens adsorbed to it.
Elution of the glycoproteins bound to the irnmunoadsorbent gel. The immunoadsorbent gel was removed from the column and mixed in a small beaker with lO vol. of deionized 8 M-urea containing o"I5% SDS. The suspension was then shaken at room temperature for 2o h. The swollen gel was poured into another column (15 cm × o'9 cm) and eluted again with the same solvent until most of the adsorbed radioactivity was recovered.
Polyacylamide gel electrophoresis. Before electrophoresis the pooled fractions eluted from the immunoadsorbent columns were concentrated by dialysis under vacuum against o'5 Murea, o'15% SDS. To 75 #I of sample the following was added: IO/d of 20% SDS, 5/d /~-mercaptoethanol, and 5 #l I M-tris-HCl, pH 7"0. The samples were then solubilized by boiling for 5 rain. Electrophoresis was performed on cylindrical acrylamide gels in a discontinuous system following the procedures of Dimmock & Watson (I969) and Laemmli (197o) , as describedi n detail by Spear & Roizman (1972) .
Assay of radioactivity. The radioactivity in the gels containing both [3H]-and [14C]-labelled
proteins was assayed by liquid scintillation counting. The radioactivity in the gels containing only p4C]-labelled proteins was assayed by autoradiography, which resolves bands less than 0"5 mm apart, whereas scintillation counting cannot resolve bands closer than the thickness of the gel slice (I or 2 ram) immersed in the counting fluid.
For liquid scintillation counting, I or 2 mm slices were treated in plastic scintillation vials with 0.6 ml of Soluene-ioo at 6o °C for 2 to 3 h. Ten ml of scintillation fluid (7"4 g of 2,5-diphenyloxazole plus 0"3 g of 1,4-bis-2-[5-phenyloxazolyl]-benzene in I 1 toluene) was added and after shaking the vials were cooled at 4 °C for at least 3 to 4 h to allow the scintillation liquid to penetrate the polyacrylamide gel slices before determination of their radioactivity in a Packard scintillation counter. ,', neutralization of HSV-2. The neutralization of HSV by excess antibody follows the kinetics of pseudo first order reactions. Multiplicity analyses involve determination of residual infectious virus in a mixture consisting of a constant amount of virus with variable amounts of antibody and incubated for constant time intervals. The reaction is described by Vm/Vo = e -x,.~t(° where V0 is the amount of infectious virus at o serum concentration, V,~ is residual virus at multiplicity m, Mis the serum antibody:virus antigen ratio, Km is the multiplicity rate constant, and t is the time of exposure and also a constant. It should be noted that V0 is not equivalent to virus antigen concentration since /I0 specifically measures infectious virus only, whereas both infectious and non-infectious virus bind antibody. When a single virus preparation is used throughout a series of tests as in this case, virus antigen becomes constant and M can be stated in terms of serum concentration.
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For autoradiography the proteins were first fixed and stained following the procedure of Fairbanks, Steck & Wallach (I97I), i.e. by soaking the polyacrylamide gels individually overnight in Io % acetic acid, 25 % isopropanol containing o'o3 % Coomassie Brilliant Blue, and destained in Io% acetic acid, 1o% isopropanol. The polyacrylamide gels were sliced longitudinally and dried; autoradiographs were then made as described by Fairbanks, Levinthal & Reeder (1965) .
The extinction of the bands in the stained gels and the X-ray films, was scanned in a linear transport attachment of the Gilford recording spectrophotometer. 
RESULTS

The neutralizing potency of anti-HSV-I and HSV-2 sera selected for these studies
Of the four anti-HSV sera selected for these studies, two (no. 39 and 43 prepared against HSV-I and HSV-2 respectively) were of relatively high potency and specificity, whereas the other two (no. 8I and 42) were of low potency and specificity. The evaluation of both potency and specificity of the antisera were based on the results of the neutralization tests ( Table I . In our experience both potency and specificity differ widely and are unrelated. Serum no. 39 (anti-HSV-I) appears to be highly potent but less specific than no. 43 (anti-HSV-2). Serum no. 42 is of particular interest in that, although produced against HSV-2, it neutralizes the heterologous virus better than the homologous virus.
The specificity of adsorption of virus glycoproteins to immunoadsorbent gels
Infected cells labelled with p4C]-glucosamine were scraped, mixed with uninfected cells labelled with [aH]-glucosamine and extracted with NP-4 o. The extract was then passed through immunoadsorbent gels prepared from sera of rabbits immunized with herpes simplex. Fig. 2 shows the electrophoretic profiles of (A) the glycoproteins in the NP-4 o extract of the artificial mixture of infected and uninfected cells; (B) the glycoproteins in the material which did not absorb and was excluded from the immunoadsorbent gel; and (C) the glycoproteins which adsorbed and eluted from the immunoadsorbent gel. In this experiment 38 % of the paC] label from infected cells was excluded from the Ab column and thus 62 % adsorbed. The ratio of [14C] to [aH] counts in the adsorbed-and-eluted-material ( Fig.  2C ) was 2o times higher than in the input mixture ( Fig. 2A) . In similar experiments using rabbit antisera prepared against purified poliovirus, 97 % of the [14C] and [aH] counts were recovered in the fraction excluded from the immunoadsorbent gel. The technique is thus capable of differentiating immunologically dissimilar glycoproteins and permits recovery of electrophoretically unaltered material.
It seems worthwhile to enumerate some critical steps in these procedures. Briefly: (i) The concentration of NP-4o (5 % final concentration) in the input cytoplasmic lysate is critical. At lower concentrations host glycoproteins tend to adhere non-specifically to the gels. The gels must be handled with care to prevent contamination with micro-organisms capable of digesting polysaccharide chains. (iii) The only solvent which consistently eluted the glycoproteins from immunoadsorbent gels with high yield (85 to 95 %) was 8 M-urea supplemented with o'I5% SDS. However, exposure of the immunoadsorbent gel to this eluant for intervals as long as ~o to I8 h outside the column was critical. None of the eluants recommended by Avrameas & Ternyck 0969) quantitatively elute all of the adsorbed material, possibly because the dissociated glycoproteins are not readily soluble in those solvents.
Adsorption of virus glycoproteins to homologous and heterologou~ immunoadsorbent gels: relative affinity
The purpose of these experiments was to measure the relative affinity of HSV-I and HSV-2 glycoproteins for homologous and heterologous immunoadsorbent gels. The percentages of the total radioactive glycoproteins which adsorbed to homologous and heterologous immunoadsorbent gels of high potency and specificity (Fig. 3) and of low potency and specificity (Fig. 4) 
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showed a threefold higher specificity than the next best serum (no. 39) in both neutralization and glycoprotein adsorption tests. The second noteworthy finding is that the absolute amounts of glycoproteins which adsorbed to the homologous immunoadsorbent gels (i.e. the binding capacity of the gel) bore no measurable relationship to the neutralization potency of the serum. This is particularly significant in light of the fact that the same mixture of labelled glycoproteins was applied to immunoadsorbent gels prepared from sera no. 39 and 42 and from sera no. 43 and 8 I, respectively. Analysis of the electrophoretic profiles of the glycoprotein in the input mixture, the unadsorbed fraction and the fraction which adsorbed and was eluted from the gels is shown * Determined by measuring radioactivity of samples of the input mixture, the effluent containing unadsorbed material and the adsorbed and eluted glycoproteins.
t Results of two similar experiments in which the labelling isotopes were reversed.
in Figs. 3 and 4. The electropherograms are noteworthy in two respects. The first is that the electrophoretic profiles of the HSV-I glycoproteins which adsorbed to homologous immunoadsorbent gels (no. 39 and 8I) were generally similar to the electropherograms of the input material. A possible exception is that the relative amounts of rapidly migrating glycoproteins appeared on several occasions to be present in smaller amounts than in the input mixture. We infer from these results that the antibody sites accessible to the glycoproteins were saturated and that the electropherograms of the homologous glycoproteins adsorbed to the antibody gels reflect the relative amounts of antibody reactive with it in the gel. The second observation which is pertinent to this study concerns the electropherograms of the glycoproteins which adsorbed in competition with homologous glycoproteins to the heterologous immunoadsorbent gels. In this instance it is convenient to discuss the reactivity of high and low specificity sera separately. The electrophoretic profile of the HSV-2 glycoproteins adsorbed to anti-HSV-I immunoadsorbent gel (no. 39) was markedly different from that of the input in that it showed a marked reduction in the very slowly migrating glycoproteins, a less marked reduction in the most rapidly migrating glycoproteins, and only a slight reduction in glycoproteins migrating at intermediate rates. The data indicate that the glycoproteins in fractions 3o to 45 reacted with corresponding heterologous antibody better than those in fractions 2o to 3o or greater than 45. Similar results emerged from analyses of the electropherograms of the HSV-~ glycoproteins adsorbed to no. 43 HSV-2 immunoadsorbent gel (Fig. 3, lower right panel) . This electropherogram also shows that glycoproteins with intermediate migration rates (fractions 3o to 45) even though present in smaller amounts in the input mixture adsorbed better than those migrating more slowly (fractions 2o to 3o). These data indicate that sera of high potency contain antibody to both homologous and heterologous antigens. Moreover, of the antibodies reacting with heterologous antigens, the most abundant are those binding glycoproteins with more rapid electrophoretic mobilities. The sera of low potency and specificity (no. 42 and 8I) differed from the high potency sera not only in the relative amounts of heterologous glycoproteins bound but also in the type of glycoproteins bound. Specifically HSV-2 glycoproteins bound and eluted from no. 8I immunoadsorbent gel (anti-HSV-I) (Fig. 4 , top right panel) showed an electrophoretic profile similar to that of glycoproteins bound and eluted from homologous immunoadsorbent gels. To a lesser extent this is also true of HSV-I glycoproteins binding to no. 42 immunoadsorbent gel (anti-HSV-2) as shown in Fig. 4 , bottom right panel. 
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Adsorption of virus glycoproteins to homologous and heterologous immunoadsorbent gels: identification of glycoproteins reacting with immunoadsorbent gels
In the experiments described in the preceding sections we mixed differentially labelled HSV-~ and HSV-2 glycoproteins before adsorption to immunoadsorbent gels to measure the relative affinity of HSV-I and HSV-2 glycoproteins in competition for homologous and heterologous antibody. However, the technique did not allow very precise identification of the glycoproteins reacting with the antiserum because the resolution of radioactive bands measured by scintillation spectrometry on single polyacrylamide gel slices is much lower than that obtained by autoradiography. To identify the glycoproteins, two series of experiments were done. The first series of experiments dealt with the comparison of the glycoproteins in the whole cell, the NP-4o extract of these cells and, lastly, in the purified plasma membranes. In this experiment 4 × Io8 cells were infected with HSV-~ and labelled with [l~C]-glucosamine from 4 to 24 h after infection. The cells were then harvested. One sample of the cell suspension was extracted with NP-4o; another sample was solubilized in toto for electrophoresis in polyacrylamide gels by the procedure described in Methods for solubilization of plasma membranes and NP-4o extract. Lastly, plasma membranes were purified as described by Heine et al. 0972) . The solubilized NP-4o extract, whole cells and plasma membranes were electrophoresed on polyacrylamide gels. In the second series of experiments two sets of cultures containing a total of I2 × IO 6 cells each were infected with HSV-I and HSV-2 respectively, then labelled between 4 and 24 h after infection with [14C]-glucosamine. The cells were harvested and extracted with NP-4o, and adsorbed to both homologous and heterologous immunoadsorbent gels. The input material, the material adsorbed and eluted from the homologous and heterologous immunoadsorbent gels were then concentrated, solubilized, and subjected to electrophoresis on polyacrylamide gels. After electrophoresis, One question which arises from these data is whether virus antigen which does not adsorb to homologous and heterologous immunoadsorbent gels fails to do so because: (i) all accessible antibody sites were saturated, (ii) antibodies reactive with it were absent or, especially in the case of heterologous immunoadsorbent gels, because (iii) the antigen was subtype specific and unable to react. To test these hypotheses an NP-4o cell extract was prepared from 5 × Io7 cells infected with HSV-2 and labelled from 4 to 2o h after infection with [~H]-glucosamine. Equal vol. of the extract were absorbed to homologous and heterologous immunoabsorbent gels (43, anti-HSV-2 and 78, anti-HSV-I). After adsorption the unadsorbed material was collected and adsorbed to new gels. The cycle was repeated 3 times. The results shown in Table 3 indicate that at least 93"5 % of HSV-2 glycoproteins were able to adsorb to immunoabsorbent columns of HSV-I. the gels were fixed, stained, sectioned and dried for autoradiography. The autoradiograms of the various polyacrylamide gels are shown in Figs. 5 to 7-NP-4o extract contains all of the glycoproteins contained in the whole infected cells. This is evident from the fact that the electrophoretic profiles of NP-4o extract and the solubilized whole cell are identical (Fig. 5 A) .
The plasma membranes contain possibly fewer glycoproteins and at least in different ratios than the NP-4o extract (Fig. 5 B) .
The numerical designations assigned to HSV-I glycoproteins (Fig. 5B) are based on the designations assigned to the structural proteins of the virion (VP) and to the virus-specific membrane proteins (MP). Briefly, Spear & Roizman 0971) have previously reported the presence of at least 24 proteins and glycoproteins in the purified virion. These were assigned designations VP-I to VP-24. In a subsequent paper Heine et al. 0972) reported virusspecific proteins in the plasma membranes of infected cells. These proteins were found to resemble some of the virus structural proteins with respect to electrophoretic mobility and glycosylation. The membrane proteins were designated MP7, 8, etc., i.e. numerically corresponding to the numbers assigned to virus structural proteins. The numbers assigned to HSV-I glycoproteins were G7, 8, z I, etc., and corresponded to the number assigned to the VP and MP proteins with the same electrophoretic mobility. It seems noteworthy that several glycoproteins, i.e. I I, I5, I6, I9 and 2I are present in relatively much higher amounts in intact cells and in NP-4o extracts than in the virus and in the plasma membranes. The estimated mol. wt. and characteristics of these glycoproteins are summarized in Table 4 . We have not made similar assignments to HSV-2 glycoproteins since HSV-2 virions and membranes have not yet been purified. The electropherograms of HSV-I and HSV-2 glycoproteins differ with respect to electrophoretic mobility (Figs. 6, 7 )-This is in accord with previously reported (Keller et al. I97o) differences between HSV-I and HSV-2 glycoproteins present in the smooth membranes of infected cells.
For purposes of comparison, the extinction tracings presented in Fig. 6 (HSV-r) were normalized vertically with respect to the major glycoprotein G8. Three points should be made in connexion with the data presented in this figure. First, as shown also in Figs. 3 and 4, homologous and heterologous antisera of high affinity contain antibody to all of the glycoproteins. Secondly, since the antibody sites were saturated, it follows that the antibody levels to individual glycoproteins are roughly in proportion to the glycoproteins contained in infected cells (with the possible exception of antibody to G I I, I2, I3, I4, I5, I7, and I8 which might be present at proportionally slightly higher levels than that of the other glycoproteins). The third point is that if the data are adjusted with respect to the affinity of glycoproteins II, I2, I3, I4, I5 and I6 bind heterologous antibody much more strongly than G 8. Of the other glycoproteins, G t 7, x 8, 19 and 2 r react only slightly more intensively whereas G 7 reacts slightly less intensively with heterologous antibody than G 8.
The extinction tracings of the HSV-2 glycoproteins (Fig. 7) are presented differently than those of HSV-I. In this instance we normalized the glycoproteins of the second major band rather than those in the first band. However, the conclusions are fundamentally the same. First, both homologous and heterologous antisera contain antibody reactive with all glycoproteins. Secondly, the glycoproteins binding to homologous serum are in the same proportion as those present in the NP-4o extract, suggesting that the number of antibody binding sites are roughly in proportion to the amounts of glycoproteins produced. Lastly, hetero- logous antiserum reacts much more strongly with the rapidly migrating glycoproteins and to a lesser extent with the more slowly migrating glycoproteins than with the glycoproteins in the second major band.
DISCUSSION
In previous studies (Spear & Roizman, I972) we reported that o'5% NP-4o does not completely strip the glycoproteins from the HSV-I virion. Abodeely et al. (r97~) reported consistent stripping of the envelope of the equine abortion virus with higher concentrations of NP-4o. In this study we solubilized glycoproteins with 5 % NP-4o. Although we are not sure that we have achieved complete solubilization of all glycoproteins, the relative amounts of the various glycoproteins in the NP-4o extract and in the whole cell solubilized with SDS appear to be identical. We conclude that gIycoproteins solubilized in the NP-4o extract are representative of the glycoproteins present in the host. In view of the fact that the electro- 
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pherograms of the glycoproteins in the NP-4o extract are identical with those of the whole cell solubilized directly in SDS (Fig. 5) , we may also conclude that the multitude of bands in the NP-4 o extracts is not due to degradation of a limited number of glycoproteins.
As indicated in a preceding paper of this series, virus glycoproteins characteristically produce wide bands in polyacrylamide gels. Both band width and mobility depend on the uniformity and extent of glycosylation respectively. Both parameters may vary from one membrane to the next. These characteristics tend to make it difficult to establish precisely both the number and the extent of glycosylation of various proteins. We must regard the list of t2 glycoproteins shown in Fig. 3 as tentative pending more extensive separation and analysis of virus glycoproteins. The electropherograms presented in Fig. 5 indicate that glycoproteins ~, ]5, ]6, I9 and 2I are present in the NP-4o extract at higher concentrations than in the purified plasma membranes or in the purified virus. It is not clear to us what the function of these glycoproteins is, and why they are present in the whole cell extract at higher concentrations than either in the plasma membranes or in the virion. Studies are under way to answer these questions.
The main features of the data presented in this paper concern the immunological specificity of virus glycoproteins. The data clearly indicate that all antisera reacted with all of the virus glycoproteins. Two points are directly relevant to the objectives of this work. First, the immunological determinant sites responsible for the immunological relationship of HSV-I and HSV-2 virus are carried by all HSV-I and HSV-2 glycoproteins and not by a small subset. This conclusion is self-evident from the fact that all glycoproteins become bound to heterologous antisera. The second point is that the determinant sites on the glycoproteins specified by any one virus are not identical and that some glycoproteins carry determinant sites which have a higher affinity for heterologous antibody than the determinant sites on other glycoproteins. This conclusion is based on the observation that sera of high potency and specificity (nos. 39 and 43) bind some heterologous glycoproteins in greater amounts than others. It is noteworthy that sera of low specificity (nos. 42 and 8I) bind heterologous antigen in the same proportion to each other as in the input. The data presented in this paper do not directly contradict the experimental production of sera of high specificity by adsorption with extracts or whole cells infected with the heterologous virus (Schneweis & Nahmias, I97I ; Geder & Skinner, 1971) . Cross-adsorption would tend to remove antibody reactive with high affinity to heterologous antigens and leave behind antibody of higher specificity.
As pointed out in the Introduction, the immunological relatedness of HSV-I and HSV-2 antigens is well documented. In this paper we have surveyed only the glycosylated proteins specified by the virus. Assuming on the basis of identical electrophoretic mobility that the whole cell glycoproteins G7, 8, I1, 12, I3, I4, 15, 16, 17, I8, 19 and 21 are the same as the structural glycoproteins bearing the same numerical designations, it would appear that at least half, or at least i2 of 24 virus proteins of HSV-I virion (Spear & Roizman, I972) are immunologically related to proteins specified by HSV-2. Extensive sharing of immunologic determinant sites could, although need not, reflect genetic relatedness. The qualification is inserted because the degeneracy of the genetic code permits a given amino acid sequence to be specified by more than one, non-homologous deoxynucleotide sequence. However, when DNA sequences show a high degree of homology, immunological relatedness could be expected. In this instance, current work (Roizman & Frenkel, I972) indicates that 7I % of the nucleotide sequences in the templates of HSV-~ and HSV-2 DNAs specifying RNA of high abundance and structural proteins of the virus are shared in common.
